ABSTRACT
INTRODUCTION
habitats and has been found to act as a surrogate for other littoral species (Smith, 2005) .
134
Species authorities follow the World Register of Marine Species (WoRMS Editorial Board, 135 2015).
137
There were 598 hectads with data on mollusc presence. It is not possible to extrapolate the 138 existing habitat classification for the UK intertidal (JNCC biotopes, Connor et al., 2004) to 139 hectads as this would require a greater coverage of biotope maps than currently exists and 140 additional decisions on how to deal with mixtures of biotopes at the 10 km × 10 km grain size 141 of the available species data. Clustering was therefore applied directly to the matrix of 142 species records to define groups of hectads with similar species (Kreft & Jetz, 2010) .
143
Dissimilarities between hectads were calculated using Simpson's dissimilarity index (sim, 144 Koleff et al., 2003) . The advantage of Simpson's index in this context is that it summarizes 145 information on the turnover element of beta diversity (Baselga, 2010) . In cases such as the 146 NBN data, where details of collection effort are variable and often unknown, a reduced 147 species list for a hectad is more likely to represent under-collection than an absence of 148 species. We are interested in fairly broad habitat classifications so that, on balance, a hectad 149 with just the most common species for, say, rocky shores will cluster with a hectad with a 150 longer species list containing the same common species. In such cases, Simpson's index is 151 preferable to other common indices like Sørensen's, which are also influenced by the change 152 in species number, even if all species in the species-poor hectad are also found in the species-153 rich area.
155
The matrix of Simpson's dissimilarities among hectads was clustered using average 156 dissimilarities among groups (UPMGA) using the HCLUST package in R (R Development parsimonious description of structure in the data. Methods for finding an 'elbow' in cluster 159 dispersion data (Kreft & Jetz, 2010) did not work satisfactorily in this study: the decline in 160 within-cluster dispersion with group number was too smooth. We attempted to find a cluster 161 number using a technique based on resampling the locations to create a null expectation of 162 cluster structure (cf. Dudoit & Fridlyand, 2002 Thompson, 2004) . The expectation is that r 2 will rise more or less asymptotically to 1 as the 167 number of clusters approaches the number of hectads. This will occur even as hectads are 168 randomly assigned to clusters of the same size as those defined from hierarchical clustering.
169
The difference between the r 2 from hierarchical clusters defined by group averaging and 170 clusters assembled randomly gives an estimate of the degree of structure for any given 171 number of groups. To estimate the expectation from random allocation of hectads to clusters, 172 the average r 2 was calculated after 100 randomizations for each node in the hierarchical 173 clustering using the 'sample' command in R to reallocate cluster membership.
175

Patch size effects
176
By defining an informative clustering of hectads, the spatial structure within cluster groups 177 could be examined. Hectads from the same cluster group were considered to form patches 178 when they were contiguous (using an eight cell neighbourhood). For the most common 
182
In any heterogeneous system, species richness will increase with an increasing sample area or 184 number of independent sample quadrats, reflecting the increased effort. The term species 185 accumulation is used to refer to this effect (Gotelli & Colwell, 2001 
RESULTS
262
The relationship between group number in the cluster analysis and explanatory power (r 2 ) 263 rose to an asymptote, but the profile contained jumps, with a pronounced plateau (Fig. 2 ).
264
The difference between the observed r 2 and the average profile from resampling also reached 265 a plateau, indicating that much of the pattern in the data could be explained by relatively few 266 groups. The most informative division was therefore taken to occur at 15 clusters, the 267 inflection point in the profiles.
269
With 15 clusters providing a parsimonious description of structure in the dataset, the three 270 largest identified clusters contained 94% of the 598 hectads with data. These three groups 271 were used to examine patch effects after identifying contiguous hectads with the same cluster 272 type. Although cluster members were found all around the coastline of Great Britain (Fig. 3 ),
273
there appeared to be some general associations with broad-scale habitat conditions. Hectads Melarhaphe neritoides and Gibbula umbilicalis were more than four times more likely to be 291 found in group A than in the other two groups.
293
Pairs of hectads within the same habitat group became more dissimilar with distance (Fig. 4) .
294
In contrast, distances between hectads within a patch were relatively small, reflecting the 295 sizes of patches overall. This meant that the average beta dissimilarity between hectads was 296 greater than the dissimilarities within patches. Observed species lists in patches are therefore 297 accumulated from less distinct species lists than is the case for random allocations: as patches 298 are made up of neighbouring hectads more similar than the average for the coastline as a 299 whole. This phenomenon was reflected by larger habitat patches having fewer species than 300 would be expected on the basis of random allocation of hectads to patches (Fig. 5 , Table 1 ).
301
The model with an interaction between patch size and habitat type had an evidence ratio 302 suggesting that it was more than twice as likely as more simple models. high (habitat C, model averaged slope for patch size = -0.03, SE 0.023).
328
The dissimilarity between hectads did not seem to be a function of the relative patch size for 329 habitat A (RELATE test, correlation between dissimilarity matrices = 0.001, P > 0.05). In 330 contrast, greater differences in patch size were related to the degree of difference in species 331 composition within habitat B (correlation 0.039, P < 0.05) and habitat C (correlation = 0.084, P < 0.05). Aside from intra habitat changes in dissimilarity, inter habitat dissimilarity was 333 also affected by patch size for two habitat groups ( habitat patches (Johannesson, 1988; O'Foighil, 1989) ; observations that undermine the of specialization on the focal habitat (cf., Cook et al., 2006 , Lövei et al., 2006 for a predictor of variation in mollusc species density for a particular habitat. 
